INTRODUCTION
With a dramatically increased incidence and prevalence, diabetes has become a major public health problem in China According to the latest epidemiological study, 11.6% of Chinese adults had diabetes, which accounts for approximately one-quarter of diabetes patients worldwide, and the percentage for prediabetes was 50.1% 2 . This is a tremendous change when compared with the data from 20 years ago, when the prevalence of diabetes and impaired glucose tolerance in China were just 2.5% and 3.2%, respectively 1, 3 . As one of the major risk factors of disabling and life-threatening complications from microvascular and macrovascular diseases and even cancer [4] [5] [6] [7] , this chronic disease is now more of a public health challenge than a health issue for individuals.
Increasing studies show that lifestyle changes after diagnosis can contribute to better clinical outcome in patients with type 2 diabetes. In a randomized controlled trial in Southwest England, changes in diet or diet plus physical activity improved the glycemic control, bodyweight and insulin resistance in newly diagnosed adult type 2 diabetes patients 8 . In Asia, a study of 2,484 patients with diabetes in Korea showed that diet modification helped to improve the blood lipid profile 9 . There are also meta-analyses that conclude that aerobic and resistance exercise, as well as dietary intervention, are able to lower glycated hemoglobin A1c (HbA1c) levels [10] [11] [12] [13] [14] .
As the rapid increase in the prevalence of diabetes in China is thought to be associated with a shift in lifestyle, endocrinologists and diabetes centers in China are increasing their efforts to educate patients in nutrition therapy and promote exercise. These topics are an important component in general diabetes education. Zhejiang province is among the most economically developed regions in eastern China, where diabetes occurs at a relatively high incidence. Although there are some small or monocentric studies that provided some indications about the patients' lifestyle in certain cities of this province, a comprehensive and multicenter study has been lacking. In the present cross-sectional study, we collected detailed information about the dietary patterns and the duration of physical activity of 607 adult patients with type 2 diabetes from 12 medical centers within eight cities covering the entire province in order to provide comprehensive data of the patients' dietary patterns and physical activity as background for reference in promoting better diabetes education and clinical management.
MATERIALS AND METHODS

Questionnaire
The questionnaire comprised of three parts: (i) clinical characteristics; (ii) eating patterns and macronutrient distribution; and (iii) physical activity. In the first part, information regarding sex, age and basic physical measurement data (height, weight, waist circumference and hip circumference) of the participants were collected. Body mass index (BMI) was calculated as bodyweight in kilograms divided by squared body height in meters. Waist-to-hip ratio (WHR) was calculated as waist circumference divided by hip circumference. According to the World Health Organization standards, the measurement for waist circumference was made at the approximate midpoint between the lower margin of the last palpable rib and the top of the iliac crest, whereas the hip circumference measurement was taken around the widest portion of the buttocks. To describe the eating patterns and macronutrient distribution of the participants, dietary favor and habit (vegetarian or meat diets, preference for salty or light flavors), and detailed dietary intake (24-h recall method) were recorded. The food diary was broken into six meal sections, which were: (i) breakfast; (ii) morning snack; (iii) lunch; (iv) afternoon snack; (v) dinner; and (vi) evening snack. Instructions including food atlas photographs to aid portion size estimation were located at the end of the food diary. The type and quantity of food or drink consumption were listed. In the last part, the duration of physical activity during the past week was recorded. The measurement of physical activity behavior was designed based on the international physical activity questionnaires short form. The activities were classified into the following categories: vigorous activity, moderate activity, walking, sitting and sleeping. Vigorous activities referred to activities that took hard physical effort leading the participants to breathe much harder than normal, these included heavy lifting, digging, aerobics or fast bicycling. Moderate activities referred to activities that took moderate physical effort and made the participants breathe somewhat harder than normal, such as carrying light loads, bicycling at a regular pace or playing doubles tennis. Walking was not included in moderate activity. The walking time recorded included walking at work and at home, walking for travel from place to place, and any other walking that the participants might do solely for recreation, sport, exercise or leisure. Sitting included time spent at work, at home, while doing course work and during leisure time. Sleeping time included the time when the participants were lying down. The survey was delivered by professional nurses for diabetes care who were trained for this survey in advance according to well-established protocols.
Patients
The survey was carried out from August 2012 to August 2013. A total of 12 hospitals from eight different cities across the Zhejiang province participated. Participants who agreed to take part in this survey were randomly selected from the outpatient populations of these centers. The inclusion criteria were: (i) age of 18 years and older; (ii) not pregnant or breast-feeding an infant; (iii) diagnosed as type 2 diabetes; (iv) being a local resident for at least six consecutive months before participation in the study; and (v) without mental disorder. The diagnostic criteria were: (i) fasting plasma glucose ≥7.0 mmol/ L -fasting was defined as no caloric intake for at least 8 h; (ii) 2-h plasma glucose ≥11.1 mmol/L during an oral glucose tolerance test carried out as described by the World Health Organization using a glucose load containing the equivalent of 75 g anhydrous glucose dissolved in water; or (iii) the patient presented with classic symptoms of hyperglycemia or hyperglycemic crisis, with a random plasma glucose ≥11.1 mmol/L. At the end, a total of 607 patients were recruited who completed the entire questionnaire. The patients were then divided into different groups according to age (young 18-39 years, middle aged 40-59 years, old ≥60 years), sex (male, female) or region (north: Hangzhou and Shaoxing; east: Ningbo, Wenzhou, Taizhou; midwest: Jinhua, Lishui and Quzhou) for statistical analysis. The study complied with the recommendations of the Declaration of Helsinki, and was approved by the Ethical Committee of the 2nd Affiliated Hospital, School of Medicine, Zhejiang University.
Statistical analysis
Dietary intake was analyzed using nourishment software (metabolic syndrome lifestyle intervention software v2.0; Zhejiang University, Zhejiang, China), which calculated total calories, and the amount of carbohydrates, fat and protein consumed. For each group, the mean age and the mean value of BMI, waist circumference and WHR were calculated. The percentages of patients who achieved the blood pressure control goal (under 140/90 mmHg, as recommended in the standard of medical care for diabetes provided by the American Diabetes Association [ADA] in 2015 15 ) and who had ever tried to control their diet were also evaluated. In the dietary intake analysis, the average level of total energy intake, and the percentage of calories from carbohydrate, protein and fat were calculated for each group. For the description of physical activity patterns, the average time of the activities the patients spent during 1 week was calculated. SPSS 16.0 (SPSS, Chicago, IL, USA) was used in all the data analysis. Non-parametric test or one-way ANOVA was used for group comparisons. A P-value <0.05 for two-sided tests was considered as statistically significant.
RESULTS
Sex, age and regional distribution of the participants enrolled A total of 607 patients were included in the study, with 345 men (56.84%) and 262 women (43.16%). The mean age of the patients in the analysis was 56.39 -12.29 years. The majority of patients were in the age groups of 40-59 years and ≥60 years with percentages of 49.26% (299) and 42.34% (257), respectively. The number of the young patients (age 18-39 years) was 51, which accounted for 8.4% of the total cohort. Among the 12 hospitals that participated, six were from the northern part of Zhejiang province (city of Hangzhou and Shaoxing), which brought in 55.85% (339) of the participants, three were from the eastern regions (city of Ningbo, Wenzhou, Taizhou), which contributed 25.70% (156) of the participants, and the other three participating centers were from the midwest (city of Jinhua, Lishui, Quzhou), with 18.45% (112) of the participants. No significant difference of age was observed among these regions (Table 1) .
BMI, waist circumference, WHR and BP control goals
The mean BMI level of the male patients was 24.32 -3.53 kg/ m 2 , and 22.94 -3.73 kg/m 2 for female patients. A total of 39.42% of the male patients did not reach the control goal of <25 kg/m 2 , and a similar rate was observed in the female patients (38%). No significant differences were observed for the BMI levels across the three regions, even though patients from the midwest showed the highest WHR level (north 0.91 -0.07, east 0.90 -0.07, midwest 0.94 -0.08, P < 0.001). According to the standards of medical care for diabetes provided by the ADA in 2015, the blood pressure of patients with diabetes should be controlled under 140/90 mmHg 15 . In the present study, the percentage of patients who achieved the blood pressure control goal were 78.26% and 80.15% for men and women, respectively, without significant difference. However, this rate of blood pressure goal achievement decreased along with age, from 88.24% in young patients to 71.21% in old patients (P < 0.001). In the midwest, the control rate was the lowest compared with the northern and eastern regions (midwest 62.50%, eastern 80.77%, northern 83.78%, P < 0.001; Table 1 ).
Dietary favor and habit
Information about the dietary favor and habit of the participants was collected. We found that vegetarian diets were more common in the older group. Approximately 43.19% of the patients aged over 60 years preferred vegetarian diets, and this proportion was approximately twofold when compared with young patients. The highest proportion with meat diets was observed in the middle-aged group (Figure 1a) . From the region distribution point of view, more patients from the eastern part of the province, where seafood is quite common, were found to prefer meat diets. In the midwest, people with vegetarian diets occupied the largest proportion ( Figure 1a) . For salty or light (not salty) flavors, the situation was quite similar when comparing middle-and old-aged patients, whereas more young patients preferred salty foods (Figure 1b ). With regard to the different regions, 40.13% of the patients in the eastern region preferred light tastes, which was the highest among the three regions (Figure 1b) .
Eating patterns and macronutrient distribution
We further investigated to what degree patients paid attention to diet control. The data showed that 74.81% of the female participants had made some effort to control their diets. This proportion was approximately 10% lower in the male participants (P = 0.005). Furthermore, older patients took this issue more seriously than the younger patients. The proportion went up from 62.75% in the 18-39 years age group to 74.71% in ≥60 years age group (P = 0.023). Although not statistically significant, it is still worth noting that the percentage in the northern part of the province was the highest, as 72.57% of the patients claimed that they had tried to make their eating pattern healthier, and this proportion was approximately 8-9% higher than the other two regions (Table 1) .
To investigate the patients' dietary intake in more detail, we used the 24-h recall method to record the type and amount of food. The average total energy our participants consumed everyday was 1887.71 -575.10 kcal. The percentage of calories from carbohydrate, protein, and fat were 61.36 -11.59%, 13.29 -3.37% and 25.35 -11.16%, respectively ( Table 2 ). The male patients consumed more calories than the female patients, and this significant difference could be found in both the total energy and the energy from the three nutrient contents (P < 0.001). However, the constituent ratios of the three macronutrients were quite similar between the two groups, with only a slightly greater protein composition in male patients (P = 0.003). In the analysis of the different age groups, we noticed that the young patients aged <40 years consumed more carbohydrate than patients aged >60 years (P = 0.026), although there was no significant difference of the macronutrient distribution among the three groups. From a region point of view, no statistical difference was observed for the amount of energy consumed (both total energy and the energy from carbohydrate, protein, and fat) across the three regions. For the proportion of the energy provided by the three macronutrients, we found that patients from the northern areas consumed more fat (P = 0.044), but less protein (P < 0.001) than the patients from the midwest ( Table 2) .
Physical activity
In order to assess the physical activity of the patients, we classified routine activity into five different types: (i) vigorous physical activity; (ii) moderate physical activity; (iii) walking; (iv) sitting; and (v) sleeping. The time spent on each of these activities for the week before the survey was carefully recorded for each patient. We found that almost all the patients spent the majority of their daily time sitting and sleeping. Vigorous or moderate physical activity only took a negligible proportion. Just 30.64% of the patients spent more than 150 min/week on moderate to vigorous physical activity, and 60.46% of the patients did not take any activity of this intensity during the whole week. Even in the young group, the percentage of the patients who were absent for moderate vigorous activities was as high as 50.98%. In the analysis of different groups, we observed that the male patients spent more time in vigorous activity, as well as in sitting, than the female patients ( Figure 2a ; P < 0.001). Patients of different age groups and region groups did not show any difference in the daily schedule (Figure 2b ,c).
DISCUSSION
As recommended by the ADA, nutrition therapy and physical activity are two key components for the management of diabetes 16 . Early in 1999, the Institute of Medicine reported that effective nutrition therapy helped to improve the clinical outcome of patients while decreasing the total cost of medical management 16, 17 . Several nutrition intervention studies have shown that appropriate lifestyle counseling contributes to good glycemic control 8, [18] [19] [20] . However, even in the USA, the percentage of diabetes patients who receive diabetes education is only approximately 50%, and even fewer patients see a registered dietitian 21 . With an increasing incidence and prevalence, diabetes is now gaining more and more attention in China, and the endocrinologists in China are putting more effort into promoting nutrition therapy and exercise, and now strongly support their implementation. This provided the rationale for a cross-sectional study in order to obtain more specific information for a better understanding of the dietary and energyspending pattern of adult type 2 diabetes in this province.
The survey covered eight cities distributed across the whole province, which provides more comprehensive information than previous studies reporting the situation in this province. We recruited 607 adult type 2 diabetes patients with an average age of 56.39 -12.29 years. More than two-thirds of the patients achieved the blood pressure control goal, which is under 140/90 mmHg, and approximately 68.70% of the patients had ever tried to control their diet. Although the glycemic levels and information about other metabolic targets were not included, we see room for improvement of general diabetes education, as only approximately one-third of the patients were aware of nutrition therapy or did not take it seriously. This is similar to the results reported by Zhong et al.
22
, who carried out a cross-sectional study of 365 participants with type 2 diabetes for their awareness and practice of self-management in Anhui province, China. Their data showed that fewer than half of the participants had a basic knowledge of the disease and practiced adequate self-management 22 . In the dietary analysis, we found that the average total energy our participants consumed everyday was 1887.71 -575.10 kcal, and the percentage Data are presented as mean -standard deviation (SD). The detailed dietary intake for 1 day was recorded using the 24-h recall method. The amount of the carbohydrate, protein and fat containing in the food was calculated and shown in the table in the form of calories. Total energy was calculated as a sum of the calories from the three macronutrients. The macronutrient distribution was shown as the percentage of the total energy.
of calories from carbohydrate, protein, and fat were 61.36 -11.59%, 13.29 -3.37% and 25.35 -11.16%, respectively, and there was no obvious group difference for the macronutrient distribution. This could be considered as a diet containing relatively high carbohydrate and low protein.
Currently, there is no ideal macronutrient distribution for all people with diabetes, according to the ADA recommendations for nutrition therapy 16 . For example, some studies showed better glycemic control and insulin sensitivity in patients taking lower levels of carbohydrate [23] [24] [25] , whereas some others showed no difference 26, 27 . Conflicting results were also reported by various studies regarding the clinical outcomes in patients having higher or usual protein intake [28] [29] [30] [31] . Eating plans and nutrition therapy goals should be set collaboratively with individual needs including the patients' metabolic targets, personal and cultural preferences, literacy and economic capability, as well as their ability and willingness to change 16 . Further studies are required to check if diets containing lower carbohydrate or higher protein can contribute to better glycemic control and reduction of diabetes-related complications, and to define a suitable dietary pattern for patients in this region.
Meanwhile, we also compared the situation between different age groups. According to a national study among Chinese adults, the prevalence of diabetes increased with age (3.2%, 11.5%, and 20.4% among persons who were aged 20-39, 40-59 and ≥60 years) 1 . In our randomly recruited participants, we found that the percentage of the patients who were aged 18-39, 40-59, and ≥60 years were 8.4%, 49.26% and 42.34%, respectively. Although the middle-and old-aged patients still represented the majority of participants in the study, young-onset diabetes should be given special attention. In the survey, we showed that the percentage of patients who had ever tried to make a diet control was the lowest in this age group. Although no significant difference was observed for the nutrition intake distribution of carbohydrate, protein and fat among different age groups, the average amount of the three macronutrients as well as total energy consumed by the young patients was the largest. Approximately 31.37% of the young patients prefer salty flavors, which is also the highest compared with 27.09% in middle-age patients and 26.46% in old-age patients. Although not statistically significant, the average time the young patients spent on moderate to vigorous activity and walking per week was the shortest. They also spent longer time on average sitting. So the young patients showed a lifestyle of a relatively highenergy intake and less physical activity in this province. In a study of metabolic control or the burden of associated complications in adult diabetes in Asia (the Joint Asia Diabetes Evaluation cohort), Yeung et al. 32 showed that approximately 18% of the diabetes were young-onset (diagnosed before 40 years-ofage). They had longer disease duration, higher mean concentrations of HbA1c and low-density lipoprotein cholesterol and higher prevalence of retinopathy than those of late-onset diabetes (diagnosed at 40 years-of-age or older) 32 . Genetic variants in genes, such as DACH1, might give some explanations of why young diabetics are characterized by obesity and increased risk for cardiovascular disease 33 , their unique way of life might also contribute to the worse clinical outcome. This special group of patients should not be neglected in the education program.
In the comparison across different regions, we found that the patients from the midwest of the province (patients of city Jinhua, Lishui and Quzhou) showed the highest level of average WHR (P < 0.001), and the lowest percentage of patients who achieved the blood pressure target (P < 0.001), compared with the other two regions. With regard to eating habits, more patients from this region preferred salty flavors, which is 33.93% compared with 25.29% in the north and 26.11% in the east. It would be interesting to carry out further studies to see whether these differences are related to the disease prevalence and clinical outcomes. In addition, this region is relatively less developed, and this could lead to less diabetes education input in the clinical management.
With regard to physical activity, no significant difference was observed between different age groups and across different regions. Patients spent most of their daily time sitting and sleeping (including the time when the patients were lying down). The time for moderate and vigorous activity was short, with an average time of 2.53 -6.71 h and 1.70 -8.03 h, respectively. As recommended by the standards of medical care provided by the ADA in 2015, adult diabetics should carry out at least 150 min/week of moderate-intensity aerobic physical activity 15 . In the present study, just 30.64% of patients spent more than 150 min/week on moderate to vigorous physical activities, and 60.46% of the patients did not carry out any activity of this intensity during the whole week. Although some patients might not be able to engage in certain activities because of their medical conditions, it is still meaningful to point out that even in the young group, 50.98% of the patients were absent for moderate-vigorous activities. In another survey from Hunan province of central China, Zhou et al. 34 recruited 163 diabetes patients to investigate their self-care practices. They reported that just 9% of the patients were most active, whereas more than half the patients were least active in total daily life 34 . This 'lazy' lifestyle is obviously not satisfying, which calls for more effort on education for physical activity and better self-management of patients.
The present study had several limitations. First, more detailed information about the composition of the macronutrients, such as the glucose categories and percentage of saturated fatty in total fat consumption, was not included. Second, some clinical data, such as blood glucose or HbA1c level, blood lipid profile and complication occurrence, were not included, which to a large extent was due to the difficulty in unifying the different test standards among different centers. As a result, we were not able to clearly define the dietary patterns, and determine the association between certain living habit and clinical outcomes. Third, our data were obtained from patients seeking care from top hospitals in the selected cities, which might not be able to present the situations among patients who usually visit community hospitals for diabetes care. The education and income levels of the participants were not taken into consideration, which could lead to bias in our analysis. Future studies are required to examine the relative contributions of dietary and exercise pattern to diabetes prevalence, as well as blood glucose control and complication risks in this region.
Here, we conclude that in Zhejiang province, more female type 2 diabetes patients achieved blood pressure control goal and they paid more attention to diet control than the male patients. Most of the patients had diets that were high in carbohydrate and fat, but low in protein. Among almost all the patients, the predominant daily routine was sitting or sleeping, and the time for moderate-vigorous activity was insufficient. 
ACKNOWLEDGMENTS
